Diagnosis of mental illness (MI) inconsistently predicts aggressive behavior although co-occurrence of substance use appears to increase the frequency of aggression in MI populations. We propose that alcohol use should moderate the relationship between mental disorders marked by deficits in self-control and aggression and victimization. In the present study, alcohol use, physical aggression perpetration, physical aggression victimization, injury and psychiatric symptoms were assessed in a sample of 297 substance use disorder patients (102 women; M age ϭ 38.9, SD ϭ 20.2) recruited from a residential treatment facility. Negative binomial regression analyses examined the relationship of physical aggression, victimization, and injury over the previous 12 months to symptoms of bipolar mania, psychosis, posttraumatic stress disorder, antisocial personality disorder (ASPD), and daily volume of alcohol consumed. Consistent with past research relating MI to aggression, rates of victimization were higher than rates of perpetration. Results demonstrated that alcohol use moderated the relationship of manic symptoms of bipolar disorder to perpetration of aggression and causing injury to others. Three way-interactions between gender, alcohol use, and both psychotic and ASPD symptoms were related to victimization. The combination of heavy alcohol use and increased psychotic or ASPD symptoms was related to greater victimization for women but not for men. Women with more psychotic symptoms who were heavy drinkers were also more likely to report causing injury to another person. Results were generally consistent with the multiple-thresholds model of alcohol-related aggression; however, the moderating effects of alcohol use were dependent on gender and type MI.
The scientific evidence relating mental illness (MI) to the perpetration of aggression has been inconsistent although victimization and MI have been more reliably linked (Choe, Teplin, & Abram, 2008; Flynn, Rodway, Appleby, & Shaw, 2014) . Elbogen and Johnson (2009) explored data from a nationally representative sample and reported that for individuals who met criteria for severe MI the prevalence rate of perpetration was 5.12%, twice that of those with no diagnosis. Among individuals with severe MI and a recent hospitalization, 28% of those with depression and 16% of those with psychosis reported perpetrating at least one act of violence in the 4 years after hospital discharge (Yang, Mulvey, Loughran, & Hanusa, 2012) . Victimization is even more common than perpetration among those suffering MI. Among a sample of patients discharged from mental health facilities, 28% were violent toward others while 44% were victims of violence in the subsequent 12 months (Monahan, Vesselinov, Robbins, & Appelbaum, 2017) . Additionally, individuals with MI who have been victimized are likely to be revictimized (Teasdale, Daigle, & Ballard, 2014) .
The potential for increased aggression and violence among those experiencing symptoms of mental disorders may be most likely when symptoms co-occur with alcohol and other substance use. Utilizing data from the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) study, Elbogen and Johnson (2009) reported that, while the presence of any type of severe mental disorder did not significantly increase the risk for perpetrating violence, substance use or dependence nearly doubled the odds of an individual perpetrating violence. When severe MI accompanied a substance use disorder, the odds of perpetrating violence were nearly 4 times as great as without substance use disorder. Schizophrenia in combination with substance use disorder nearly tripled the odds of perpetrating violence and bipolar disorder in combination with substance use disorder quadruples the odds of perpetrating violence. Other research has demonstrated similar findings with substance use increasing the risk of perpetrating violence by three times in male bipolar patients (Alnıak, Erkıran, & Mutlu, 2016) . A history of substance misuse is also a risk factor for inpatient aggression in psychiatric patients (Dack, Ross, Papadopoulos, Stewart, & Bowers, 2013) . Those diagnosed with schizophrenia and substance use disorder are 4.4 times more likely to be involved in violent crime than those with schizophrenia without a substance use disorder diagnosis (Fazel, Långström, Hjern, Grann, & Lichtenstein, 2009 ). Substance use, in general, is also predictive of enacting or experiencing violence over a 6-month timeframe among adult patients with MI .
Current theory regarding aggression and violence suggests that substance use may moderate the effects of MI symptoms to potentiate aggression. MI and substance use often co-occur (Barrett, Teesson, & Mills, 2014) , and heavy alcohol use and alcohol use disorders are known risk factors for violence (Tomlinson, Brown, & Hoaken, 2016) . Both the multiple-thresholds model of alcoholrelated aggression (Fals-Stewart, Leonard, & Birchler, 2005; Leonard & Quigley, 2017) and the I 3 (I-cubed) model of aggression (Finkel et al., 2012) focus on the balance of instigation and inhibition in the context of provocation. According to these theories, aggression perpetration occurs when the influence of instigatory factors (both individual factors and provocation) exceed inhibitory factors. Additionally, the alcohol myopia model suggests that alcohol use leads to a focus on the dominant cues in a situation at the expense of less salient cues (Steele & Josephs, 1990; Taylor & Leonard, 1983) . From this perspective, alcohol use should have a stronger relationship to aggression in people whose behavioral regulation and control capacities have been impaired (Schumacher, Homish, Leonard, Quigley, & Kearns-Bodkin, 2008) . Because some types of MI may cause self-control impairment, alcohol use by individuals suffering those types of MI may increase the risk for aggressive responses in provocative circumstances.
How alcohol use may moderate the relationship of MI symptoms to victimization is likely more complicated. First, due to the often reciprocal nature of violence (Whitaker, Haileyesus, Swahn, & Saltzman, 2007) , it may be that the effects stated above which drive more aggression by those suffering MI symptoms who are substance users in turn make them more likely to also receive violence. While reciprocal violence may explain some of the victimization, it cannot explain it all . The lowered self-control associated with some forms of MI when combined with intoxication may exacerbate deficits in self-regulation resulting in more social misunderstandings and conflict thereby increasing the likelihood of victimization (Maniglio, 2009) . When placed in potentially dangerous situations, individuals experiencing greater symptomology who are also inebriated may be less likely to recognize and properly assess the dangers around them and not engage in effective self-protective behaviors. Individuals in such situations, while not to blame for their circumstances, may still be at greater risk. The strongest predictors of victimization among those with MI are young age, substance use, and homelessness (Latalova, Kamaradova, & Prasko, 2014) . Increased risk of victimization may be a function of difficult social situations associated with MI symptomatology being exacerbated by the effects of alcohol on decision making and perception.
The present study examines whether symptoms of various mental disorders and alcohol use are associated with the occurrence of physically aggressive perpetration and victimization and whether alcohol use moderates the relationship between symptoms of MI and the experience of aggression. We concentrate on those types of MI symptoms most closely associated with aggression; the manic symptoms of bipolar disorder, symptoms of psychotic disorder, symptoms of antisocial personality disorder (ASPD), and symptoms of posttraumatic stress disorder (PTSD). In an analysis of the National Comorbidity Study, Corrigan and Watson (2005) reported that rate of perpetrating or experiencing violence was 16% for those with bipolar disorder. Other findings suggest current substance use increases the risk for enacting violence by nearly three times over nonusers among bipolar disorder patients (Alnıak et al., 2016) . Those with a psychotic disorder have demonstrated only a 12-month prevalence of violence of 3.2% (Corrigan & Watson, 2005) , although alcohol use is predictive of violence perpetration in psychotic disorder patients over time (Yang et al., 2012) . ASPD has long been associated with higher rates of alcohol use and aggression (Jaffe, Babor, & Fishbein, 1988) and administration of alcohol to ASPD patients in the laboratory increases aggressive responding (Moeller, Dougherty, Lane, Steinberg, & Cherek, 1998) . PTSD is associated with a 7.5% violence prevalence rate (Corrigan & Watson, 2005) , individuals with PTSD have been shown to be more likely to engage in intimate partner violence (Hahn, Aldarondo, Silverman, McCormick, & Koenen, 2015) , and PTSD is a strong predictor of violence perpetration among substance use populations (Barrett et al., 2014) .
Because past research on MI and aggression has not always distinguished clearly between aggression and victimization, we assessed these separately expecting that while alcohol may be related to aggression among those with certain symptoms, it may also be related to victimization among those with other symptoms. We proposed the following hypotheses:
Hypothesis 1: Alcohol use will moderate the relationship between symptoms of MI and the perpetration of aggression and subsequent injury. Because alcohol use is more strongly related to the perpetration of aggression among individuals with higher levels of instigatory factors such as anger and lower levels of inhibitory factors such as poor executive control (see Giancola, Godlaski, & Roth, 2012) , we predicted synergistic interactions of alcohol use with MI symptoms relating to more aggression perpetration.
Hypothesis 2: Alcohol use also will moderate the relationship between symptoms of MI and the victimization/injury; however, the mechanism may be different than that driving perpetration. Disinhibited behavior associated with symptoms of MI and intoxication may be associated with individuals frequently being in situations in which others may respond to their behavior aggressively. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Method Participants
Participants (N ϭ 297; 102 women; M age ϭ 38.9, SD ϭ 20.2) were recruited from a residential substance use treatment facility. Participants largely self-identified as White (67.1%) and nonHispanic (97%). Only 13.1% were currently married and 65% had at least one child. Most were unemployed, retired, or a full-time student (50.3%), while 29.3% were employed full time, 7.5% were employed part time, and 12.9% were on disability. Average years education was 12.59 (SD ϭ 1.98). One quarter of the sample made less than $5,000 a year, 62% made less than $20,000, and 92% of the sample made under $50,000 per year. All patients were in treatment for substance use disorders; however, specifics regarding the problem substance were not assessed. The Social and Behavioral Sciences Institutional Review Board of the University at Buffalo approved all research procedures and measures.
Procedures
Participants were recruited via verbal announcements at the treatment facility's rollcall meeting. Those interested in participating privately contacted the research assistant and were subsequently given a private and confidential structured interview at the treatment facility. After providing consent, participants completed a questionnaire comprised of demographic questions regarding their gender, age, race, marital status, family structure, household income, education, medical history and then a series of measures assessing alcohol use, drug use, and experience with aggression. A trained research assistant also administered a structured psychiatric interview using the Mini International Neuropsychiatric Interview (MINI). All participants received a $10 gift card for their participation in the study.
Quantity-frequency measure of alcohol use. Participants rated the frequency with which they consumed standard size beer (12 oz.), wine (5 oz.), and hard liquor (1.5 oz.) in the past 12 months (prior to entering treatment), as well as how many of each type of drink they consumed on a typical drinking occasion. Using these responses a standard quantity frequency estimate was calculated to estimate average ounces of pure alcohol consumed per day prior to treatment (Gmel, Graham, Kuendig, & Kuntsche, 2006) . Conflict Tactics Scale. Each participant completed a modified version of the Conflict Tactics Scale (Straus, Hamby, & Warren, 2003) designed to assess nonfamily member conflict in the previous 12 months. Participants were asked how many times they had thrown something at, pushed, slapped, hit with an object, punched, or beat up someone else (perpetration; Cronbach's ␣ ϭ .88) and how many times these same things had happened to them (victimization; Cronbach's ␣ ϭ .91). Injury was assessed with two items asking specifically about injury and if a doctor's visit was needed due to injuries (Cronbach's ␣ ϭ .74 for self, Cronbach's ␣ ϭ .46 for other).
Mini International Neuropsychiatric Interview (MINI). Participants completed the MINI (Sheehan et al., 1998 ) a structured psychiatric interview based on the Diagnostic and Statistical Manual of Mental Disorders (fourth edition). Based on responses to the MINI counts for the number of manic symptoms associated with bipolar disorder and the number of psychotic disorder symptoms endorsed over the patient's lifetime were calculated. The number of symptoms of ASPD were assessed for Ͼ15 years of age. The number of PTSD symptoms and generalized anxiety disorder (GAD) were assessed for the past 6 months, and the number major depressive disorder symptoms were assessed for the past 2 weeks. Diagnoses based on the MINI were also calculated as indices of psychiatric symptomatology. Note. ASPD ϭ antisocial personality disorder; PTSD ϭ posttraumatic stress disorder. a Endorsement of at least one symptom: 1% of the sample endorsed no symptom from any disorders, 17% of the sample endorsed symptoms from one disorder, 20% endorsed symptoms from two disorders, 19% endorsed symptoms from three disorders, 20% endorsed symptoms from four disorders, 14% endorsed symptoms from five disorders, and 9% endorsed symptoms from six disorders. b Diagnosis as defined by the Mini International Neuropsychiatric Interview. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Results

Psychiatric, Aggression, and Substance Use Characteristics of the Sample
cause not all of the participants were in treatment for alcohol use, a small percentage (5.7%) did not drink prior during the report time. However, most did and averaged 13.01 oz. of alcohol per day, with a maximum of 128 oz. per day (reported by one respondent). Sixty-six percent of the sample was classified as alcohol dependent and 10.4% as having alcohol use disorder on the MINI. Physical victimization was reported by 56% of the sample with mean number of episodes slightly under three. Slightly fewer people reported physical perpetration (44%) than reported physical victimization; however, the mean number of episodes was similar. Reports of injury were less common with 22.7% reporting injury to themselves and 17.7% reporting causing injury to others. Although the sample was not in treatment for psychiatric problems, they still presented a number of symptoms of psychiatric illnesses. ASPD was the most commonly endorsed psychiatric issue, with 91% reporting positive on at least one symptom for ASPD. Manic symptoms of bipolar disorder was the next most commonly reported symptom cluster endorsed (60.4%). Depression (53.7%) and anxiety (52.7%) symptoms were reported at similar rates, although the mean number of symptoms reported for depression was slightly higher than that reported for anxiety. Finally, symptoms of psychotic disorder were reported by less than one third of the sample (31.5%) and showed the lowest mean number of reported symptoms.
Analytic Strategy
We conducted separate analyses for each mental disorder because to include all diagnosis in a single analysis would potentially obscure important effects due to issues of comorbidity and multicollinearity that would reduce statistical power to test for the effects in which we are most interested. Because the dependent measures are positively skewed count variables analytical procedures using traditional least squares regression are not an appropriate analytic strategy for this data. Due to the fact that the mean and variance of the outcomes variables are not equal, a violation of the equidispersion assumption in Poisson regression models, we chose to use negative binomial regression.
1 Negative binomial regression is the most appropriate analysis technique for violence data in which the outcome variables violates the equidispersion assumption (Gardner, Mulvey, & Shaw, 1995; Swartout, Thompson, Koss, & Su, 2015) . All analyses controlled for age and minority status. Each regression consisted of three steps with control variables, gender, MI symptom count, and daily alcohol use pretreatment entered in the first step; the two-way interactions between alcohol use, MI symptom count, and gender entered in the second step; and the three-way interaction entered in the third step. All exogenous variables were standardized before creation of interaction terms and the standardized variables were used in the analyses. Four dependent variables were examined: Being the target of physical aggression, being injured by others, perpetrating physical aggression, and injuring others.
2 We chose to concentrate the analyses on the four MI diagnoses most closely associated with aggressive behavior; manic symptoms of bipolar disorder, psychotic disorder, ASPD, and PTSD.
3 Analyses were conducted using the statistical analysis software package SPSS Version 23. Model fit statistics are presented in Table 2 , and tables of full regression findings for the unique variables at each step are available in online supplementary materials. Figure 1) shows that aggression was most frequent among those high on alcohol use who displayed more manic symptoms. Analysis of simple slopes indicated that when manic symptoms were 0.5 SD below the mean there was no relationship between alcohol use and perpetration, b ϭ .01 (SE ϭ .10), 95% CI [-.19, .21 Figure 1 and shows that causing injury to others was most frequent among those high on alcohol use who displayed more manic symptoms. The three-way interaction was not significantly related to causing injury to others. Because the sample consisted of patients in treatment for substance misuse, alcohol use prior to treatment tended to be higher than the normal. Due to this fact, the distribution for the variable ounces of alcohol per day was not normally distributed with a mean of 13.03, a SD of 20.55, skewness of 2.76, and kurtosis of 8.78. In order to determine if any of the effects found were due to this nonnormal distribution, we ran a series of parallel analyses in which the alcohol use variable was transformed using a lognormal transformation. The transformed variable had a mean of 1.78, a SD of 1.34, skewness of 0.22, and kurtosis of Ϫ1.073. When the transformed variable was used in the analysis, all effects, including the interaction effects, remained the same. Therefore, our results can't be attributed to a nonnormal distribution of the alcohol variable and we chose to report the findings from the analyses utilizing the untransformed variable.
Perpetration of Aggression
3 For the sake of brevity and because we wished to concentrate on the disorders most closely associated with aggressive behavior we did not include analyses involving depression and GAD in this article. However, similar analyses were conducted and neither depression nor GAD had any direct or interactive relationship with alcohol to predict aggression or victimization. These analyses are available from the authors upon request. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Figure 2) indicated that for men, there was no interaction between alcohol and psychotic symptoms; however, there was an interaction for women. Simple slope tests indicated that, for women, the relationship between alcohol use and causing injury was the weakest at the lowest levels of psychotic symptoms, b ϭ .06 (SE ϭ .17 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Psychotic symptoms. Perpetration of physical aggression
Victimization
Manic symptoms of bipolar disorder. Examination of the shape of the interaction indicated that the interaction was similar to the three-way interaction related to injury to others (see Figure 2) . Simple slope tests indicated that, for women, the relationship between alcohol use and victimization was not significant at the lowest levels of psychotic symptoms, b ϭ .08 (SE ϭ .09), 95% CI [-.11, .26 .42 ], p ϭ .011. When two-way interactions were entered in the next step there were no significant effects; however, the model with the three-way interaction was significant, b ϭ .81, 95% CI [.21, 1.42] . The shape of the interaction paralleled the three-way interaction related to victimization. Simple slope tests indicated that, for women, the relationship between alcohol use and victimization was not significant at the lowest levels of psychotic symptoms, b ϭ .19 (SE ϭ .13), 95% CI [-.07, .45], p ϭ .157, but it was significant at the highest levels of psychotic symptoms, b ϭ .41 (SE ϭ .14), 95% CI [. Figure 3) indicated that among men, ASPD symptoms were related to victimization but that this effect was not dependent on level of alcohol use, b ϭ Ϫ.09, 95% CI [-.28, .10] , p ϭ .347. Among women, as alcohol use and ASPD symptoms increased, women were more likely to report being victimized, b ϭ .21, 95% CI [-.01, .43] , p ϭ .064. Analysis of simple slopes indicated that when as ASPD symptoms increased, the relationship between alcohol use and victimization increased. At 0.5 SD below the mean of ASPD symptoms, there was no relationship of alcohol to perpetration, b ϭ .08 (SE ϭ .10), 95% CI [-.12, .28 This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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Conclusions
The results of this study partially supported our hypotheses and indicated the importance of understanding the interactive relationship between alcohol use, symptoms of mental disorder, and aggression/victimization. Our findings suggest that the multiplethresholds model of alcohol-related aggression (Leonard & Quigley, 2017 ) may be a useful theoretical framework through which to understand how MI in combination with alcohol use increases the risk for aggression and victimization.
The interaction of manic symptoms of bipolar disorder and alcohol use was related to both the perpetration of aggressive behavior as well as to injuring another in an aggressive episode.
Causing injury to others was related to the interaction of alcohol use and symptoms of psychotic disorders. Our hypothesis that alcohol use in combination with MI would be related to greater perpetration was supported for manic symptoms of bipolar disorder and partially for symptoms of psychotic disorder but not for symptoms of other disorders. Manic symptoms of bipolar disorder may be a cleaner measure of self-control dysregulation than the symptom measures of any of the other disorders. Those with bipolar disorder during manic phases have high levels of impulsivity (Swann, Dougherty, Pazzaglia, Pham, & Moeller, 2004) as well as irritability and aggressiveness (Cassidy, Murry, Forest, & Carroll, 1998; Garno, Gunawardane, & Goldberg, 2008) . From a multiple-thresholds perspective, such individuals may need very little provocation to exceed their threshold for any aggression, but alcohol use would increase the likelihood that instigations will cause the threshold for aggression to be exceeded. While some research has found schizophrenia to be related to aggression that relationship is complex (Bo, Abu-Akel, Kongerslev, Haahr, & Simonsen, 2011) involving the phase of illness (Hodgins & Riaz, 2011) as well as the presence of cognitive impairments (Witt, van Dorn, & Fazel, 2013) . Our assessment may have been too broad to be sensitive to the effects of the other disorders beyond the manic symptoms of bipolar disorder on perpetration.
In women, alcohol use was related to an increased likelihood of victimization for those with more manic, psychotic, and antisocial personality symptoms. Women high on manic symptoms of bipolar disorder were more likely than men high on manic symptoms of bipolar disorder to experience injury. Victimization and injury to the respondent were related to interactions between with alcohol use, gender, and symptoms of both psychotic disorder and ASPD. Individuals with such disorders often have a difficult time relating to other people and often suffer from a poor ability at social interaction, both in terms of reading other people's behavior and in displaying appropriate responses Trémeau, Goldman, Antonius, & Javitt, 2013) . Because there are often social expectations against antinormative behavior for women, acting disinhibited due to the combined effects of alcohol and psychosis may elicit more extreme reactions, sometimes aggressive ones, from others. These individuals may also not be aware that others view their behavior as inappropriate leading to additional conflict. While MI symptoms and alcohol use may causally contribute to an increased risk of victimization, this finding should not be confused with victim blaming nor used to support the stigmatization of MI. Blame attributed to the perpetrator is not reduced by behavior of the person victimized, nor should someone suffering symptoms of MI be blamed for being victimized, an outcome out of the person's control. The current analysis is meant to examine the relationships of MI symptoms and alcohol use to victimization in an effort to understand possible mechanisms of victimization rather than to comment on moral judgments associated with blame attribution (for more on blame analysis, see Felson, 1991) .
The most important limitation of the present study is that the cross-sectional nature of the data precludes drawing causal conclusions. Due to this limitation of our data we can only note that the relationships found are consistent with theoretically proposed mechanisms but should not be taken as evidence of these mechanisms actually functioning. Future highly controlled research is needed to appropriately test these proposed mechanisms. Additionally, because symptoms for the different disorders where mea- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
sured over differing time periods from lifetime to 2 weeks and drinking and aggression were measured in the past 12 months drawing any conclusions regarding how these variables relate to one another should be done cautiously. The relationship of MI and alcohol use in discrete instances of aggression should be examined in more detail in future research using methodologies such as daily diaries or experience sampling. Symptom counts were used in this analysis rather than formal diagnoses because our sample was not a psychiatric population (aside from the presence of substance use disorders) and because use of continuous measures increased our statistical power (see Aguinis, Beaty, Boik, & Pierce, 2005) . Past research has shown that substance use is an important predictor of violence among those diagnosed with mental disorders (Elbogen & Johnson, 2009) . Whether the synergistic relationships we observed using symptoms might be stronger among those who meet diagnostic criteria for psychiatric disorders should eventually be studied in a true psychiatric population. We were not able to take into account the complexity of disorders (Hodgins & Riaz, 2011) . For example, our assessment of bipolar disorder was essentially a measure of mania. A more sensitive assessment accounting for both mania and depression could provide a more nuanced model of the alcohol, bipolar disorder, aggression relationship. By examining only a symptom count, we cannot be sure which symptoms are most strongly related to violence when combined with alcohol use. We proposed that MI symptoms relating to lack of behavioral control are the most important, but future research will need to examine that question in better detail. Our sample was limited as well. Transgender persons, known to be at greater risk for victimization and elevated substance use, are not included in the analyses and the fact that we examined a substance use disorder treatment sample limits the generalizability of our findings.
Past research and the current study have found that the relationships between MI and aggression and victimization are often stronger when alcohol use is also present. Our findings are generally consistent with the predictions of the multiple-thresholds model of alcohol-related aggression; however our findings show that the moderating effects of alcohol use on the relationships between MI symptoms and aggression and victimization are complex and depend on the type of disorder as well as on the gender of the individual. While the findings presented here are largely exploratory, they suggest the need for a more systematic longitudinal research program examining discrete instances of aggression among alcohol users with MI.
